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Description 
A Spacer for a Boost Unit 

Background of Invention 

[0001] This invention relates to a spacer for positioning a boost 
unit for a brake system on a panel that separates an en- 
gine compartment from a passenger compartment of a 
vehicle in a manner to assure the development of a flow 
path through which air is communicated from an engine 
compartment and the boost unit. 

[0002] | n brake boosters of a type disclosed in U.S. Patent 

4,953,446, pressure differential is created across a wall 
that separates a vacuum chamber from a control chamber 
by air communicated from a passenger compartment. The 
pressure differential acts on the wall to develop an output 
force corresponding to an input force applied to a control 
valve. The control valve includes a return spring that 
urges a plunger toward an atmospheric seat on a poppet 
member and a seat spring to urge the poppet toward a 
vacuum seat. The input force is applied to the push rod 
which compresses the return spring to move the plunger 



and sequentially allow the seat spring to seat the poppet 
member on the vacuum seat and the plunger to move 
away from the poppet member to thereafter allow air to 
flow to the control chamber. The communication of air 
through the poppet can create noise during the develop- 
ment of a pressure differential. 
[0003] | n analyzing the operation of brake boosters it was ob- 
served that air supplied to a control valve most often is 
obtained from the passenger compartment of a vehicle. If 
the sounds caused by the flow of air from the passenger 
compartment during the operation of a boost unit could 
be shifted from the passenger compartment to an engine 
compartment, a passenger would not hear the booster 
operation. Unfortunately space in the engine compartment 
is limited and relocating the brake booster within the en- 
gine compartment of a vehicle still requires at least a por- 
tion of the components that are associated with a brake 
booster to remain in a passenger compartment of the ve- 
hicle. 

[0004] The structure illustrated in U.S. Patent 5,487,324 dis- 
closed one way whereby air from the engine compartment 
may be utilized and supplied to a control chamber of a 
boost unit to develop the pressure differential during a 



brake application while the bracket member that offsets 
the housing of the boost unit into the engine compart- 
ment disclosed in U.S. Patent 6,073,535 has a resonant 
chamber whereby noise is further reduced. The structure 
in U.S. Patent 6,073,535 functions in an adequate manner 
when a offset distance is sufficient to provide for the in- 
clusion of a resonant chamber but as may often happen 
the under hood space available for the boost unit may be 
limited by other structural components in the engine 
compartment. 

[0005] | n the present invention, a spacer that positions a boost 
unit away from a dash panel is mated with a boot to de- 
fine and maintain a substantially uniform flow path 
through which air from the engine compartment is pre- 
sented to a bore that retains a valve during the develop- 
ment of an output force in the boost unit to effect a brake 

application. 
Summary of Invention 

[0006] a primary object of the present invention is to provide a 
spacer to offset a boost unit into an engine compartment 
from a panel that separates the engine compartment from 
a passenger compartment wherein the spacer is defined 
by slots and ribs some of which are engaged by a base 



member of a boot to define a flow path between the en- 
gine compartment and the bore of the boost unit that has 
a substantially constant size such that during the devel- 
opment of a brake application the flow of air is not re- 
stricted. 

[0007] According to this invention, a brake system has a boost 
unit that is secured to a panel of a vehicle that separates 
an engine compartment from a passenger compartment. 
The boost unit has a housing that is separated into a front 
chamber and a rear chamber by a movable wall connected 
to a valve body. The valve body has a cylindrical projec- 
tion that extends through a first opening in the housing 
into the passenger compartment while a boot that is at- 
tached to the panel surrounds the opening and is secured 
to an input rod for the control valve. A valve that is lo- 
cated within a bore of the valve body is responsive to an 
input force applied to the input rod for selectively com- 
municate air from the engine compartment to the rear 
chamber of the housing by way of the bore for creating a 
pressure differential across a movable wall in the boost 
unit. The pressure differential that develops acts on the 
movable wall to produce an output force that is supplied 
to a master cylinder in effecting a brake application. The 



boost unit is off-set from the panel into the engine com- 
partment by a spacer that is located between the panel 
and the boost unit. The length of the off-set may vary de- 
pending on an application of the boost unit but may be as 
much as two inches but more often would be about one 
inch. The spacer is defined by a body having a front face 
and a rear face created by a first side, a second side, a top 
side, and a bottom side. The body has a plurality of circu- 
lar bearing surfaces that are located at an intersection of 
the sides with an axial bore that extends through each 
bearing surface for receiving a mounting bolt that extends 
from the boost unit. A wall located between the front face 
and the rear face extends between the first side, second 
side, top side and bottom side. The wall has an axial 
opening with a flange that extends to a height that is par- 
allel with the front face and a plurality of ribs that extend 
from the flange toward the sides to define a plurality of 
radial slots. The body has an axial slot that extends from 
the front face to the rear face and a peripheral slot adja- 
cent the rear wall through which the axial slot is con- 
nected to the engine compartment. The boot has a base 
member that is joined to an end member by an accordion 
shaped body. The accordion shaped body surrounds the 



cylindrical projection of the valve body while the input rod 
extends through and is sealed with respect to the end 
member. The base member engages the front face of the 
spacer and is compressed by the first side, second side, 
top side, bottom side and circular bearing surface of the 
spacer body when fasteners are connected to the mount- 
ing bolts such that unrestricted communication of air 
from the engine compartment to the bore of the valve 
body occurs along a flow path defined by the peripheral 
slot, axial slot, plurality of radial slots in the spacer and 
an axial space between the accordion shaped body of the 
boot and cylindrical projection of the valve body. A plural- 
ity of tabs located in an axial bore of at least one of the 
bearing surfaces are directed toward the axis of the axial 
bore and the front face such that on engaging a mounting 
stud of the boost unit the tabs radially flex outwardly to 
only thereafter allow the rear face of the spacer to be 
moved into engagement with the boost unit to assure that 
the front face is always adjacent the base member of the 
boot in the establishment of the flow path. 
[0008] An advantage of a brake system using this invention re- 
sides in a communication of air from an engine compart- 
ment to a valve through a spacer that off sets a boost unit 



from a panel that separates the engine compartment from 
a passenger compartment. 
[0009] a further advantage of this brake system of this invention 
is provided through a plurality of tabs that are located 
within an axial bore of a circular bearing surface that only 
flex outwardly when a mounting stud enters the axial bore 
from a rear face to assure that a front face is always posi- 
tioned adjacent a base member of a boot in the establish- 
ment of a flow path between an engine compartment and 

a bore in a hub that retains a control valve. 
Brief Description of Drawings 

[0010] Figure 1 is a boost unit for a brake system that is offset 
from a dash panel by a spacer made according to the 
principals of the present invention; 

[001 1] Figure 2 is a perspective view of the spacer of Figure 1; 

[0012] Figure 3 is view of a front face of the spacer of Figure 2; 

[0013] Figure 4 is a view of a rear face of the spacer of Figure 2; 
and 

[0014] Figure 5 is a view taken along lines 5-5 of Figure 3. 
Detailed Description 

[0015] | n the specification where similar components are used 



the component may be identified by a number plus or the 
same number depending on a need to understand the re- 
lationship with other components. 

[0016] Figure 1 provides an illustration of a spacer 400 of the 
present invention for locating a boost unit 10 an offset 
distance from a dash panel 11 and into an engine com- 
partment of a vehicle. The boost unit 10 provides a power 
assist in supplying a master cylinder with an input force to 
effect a brake application. The boost unit 10 is of a type 
that functions in a manner as disclosed in U.S. Patent 
4,953,466_Hlt426336126_Hlt426336126. 

[° 017 ] In more particular detail, the boost unit 10 includes a 
front shell 12 that is joined to a rear shell 14 to form a 
unitary structure. A wall 22 that includes a backing plate 
26 that is carried on a center hub 24 and held against a 
shoulder by a diaphragm 28 divides the interior of the 
unitary structure into a front chamber 30 and a rear 
chamber 32. A cylindrical projection or valve body 34 that 
extends from the center hub 24 a through a sealed open- 
ing 36 in the rear shell 14 has an axial bore 38 extends 
from a front face 40 on the central hub 24 to the end 42 
of the cylindrical projection 34. The front of the center 
hub 24 has a face with an annular groove 52 that sur- 



rounds a bearing surface that extends inward into the ax- 
ial bore 38. The central hub 24 has a first passageway 44 
that extends from the front face to an annular vacuum 
seat 37 in the axial bore 38 and a second passageway 46 
that extends from the axial bore 38 through the cylindri- 
cal projection 34. A head 54 on output push rod 56 that 
surrounds a reaction disc 58 that is retained in annular 
groove 52 of the center hub 24. Head 54 communicates 
an output force, that is developed through movement of 
the wall 22 by a pressure differential created between 
chambers 30 and 32, to an output rod 56 that is con- 
nected to pistons in the master cylinder. The development 
of the output force is under the control of a control valve 
60 located in bore 38 that responds to an input force ap- 
plied to push rod 50. 
[0018] The control valve 60 includes a plunger 62 that is retained 
in bore 38 by key member 64 and a poppet member 66 
that is retained in bore 38 by a retainer. A valve return 
spring 70 that is caged between the retainer member 68 
and a shoulder 51 on push rod 50 urges the plunger 62 
toward the poppet member 66 while a poppet spring 71 
urges the face on the front of poppet member 66 toward 
an annular atmospheric seat on the plunger 62. 



[0019] a plurality of bolts 100,100"(only two are illustrated but 
most often four are used) extend from the rear shell 14 of 
the unitary structure. The bolts 100,100" are used to at- 
tach the boost unit 10 to a dash panel 11 of the vehicle. 
The bolts 100,100" are located in a pattern that matched 
the axial bores 418, 418"...418 n for bearings surfaces 
416, 416"...416 n in spacer 400 as illustrated in Figure 2. 
The dash panel 11 divides or separates an engine com- 
partment of the vehicle from the passenger compartment 
and through the spacer 400 of the present invention the 
boost unit 10 is off sets into the engine compartment. The 
off set allows the boost unit 10 to be positioned within 
the engine compartment and avoid interference with some 
other components that are located within the engine com- 
partment. In addition any noise that is created during the 
development of a pressure differential is not heard in a 
passenger compartment as air that is presented to the 
boost unit 10 is communicated from the engine compart- 
ment to operate the boost unit 10 along a flow path 
through the spacer 400 and a space between a boot 500 
and the cylindrical projection 34 of the control valve 60 
rather than from the passenger compartment. 

[0020] The spacer 400 is further illustrated in Figures 2,3,4 and 



5, and is defined by a body 402 having a front face 404 
and a rear face 406 created by a first side 408, a second 
side 410, a top side 412 and a bottom side 414. The body 
402 has a plurality of circular bearing surfaces 
416,416"...416 n that are essentially located at an inter- 
section of the sides or corners of the sides. Each of the 
circular bearing surfaces 416,416"...416 n have a corre- 
sponding axial bore 418, 418"...418 n that extends from 
the front face 404 to the rear face 406 for receiving one of 
the plurality of mounting bolts 100,100" that extends 
from the rear shell 14 of the boost unit 10. A solid wall 
420 that is located adjacent the front face 404 extends 
between first side 408, second side 410, top side and 412 
and bottom side 414. The wall 420 has an axial opening 
422 with a flange 424 that extends to a height that is par- 
allel with the front face 404 and a plurality of ribs 
426,426"...426 n that radiate from the flange 424 toward 
the sides to define a plurality of radial slots 
428,428"...428 n . The body 402 also has a plurality of axial 
slots 430,430" that extends from the front face 404 to the 
rear face 406 along the bottom side 414 and a peripheral 
slot 432 adjacent the rear wall 406 through which the ax- 
ial slots 430,430" are connected to the outside of the 



spacer 400 and when installed the engine compartment. 
[0021] a least one and if necessary all of the circular bearing sur- 
faces 416, 416"... 416° may have a plurality of tabs 
417,417"...417 n that are located about mid-way in the 
axial bore 418 between the front face 404 and the rear 
face 406. The tip 419 of each of the plurality of tabs 
417,417"...417 n is directed toward the axis of the axial 
bore 418 and front face 404 such that on engaging a 
mounting stud 100 on the rear shell 14 of the boost unit 
10 the plurality of tabs 417,417". ..417 n radially flex out- 
wardly to fill the axial bore 418 but are located within the 
bore 418 such that the tip 419 does not extend past the 
front face 404. 

[0022] sides 408 and 410 and top side 412 of the body 402 are 
each characterized by parallel walls with successive rect- 
angular openings 433, 433".. .433° therein to provide sup- 
port for retaining the boost unit 10 on the dash panel 11 
when a fasteners 102 is are attached to the plurality of 
mounting studs 100,100". 

[0023] The boot 500 has a base member 502 that is joined to an 
end member 504 by an accordion shaped body 506. The 
base member 502 has a plurality of openings 
501,501"...501 n with a same pattern as the plurality of 



mounting studs 100,100", the accordion shaped body 506 
is essentially cylindrical while the end member 504 has 
flat surface with a plurality of projections 508,508"(only 
two being illustrated) along an inner face 510 and an axial 
opening 512. The input rod 50 extends through and is 
sealed with respect to axial opening 512 while the projec- 
tions 508,508" engage the end 42 on cylindrical projec- 
tion 34 to hold end 504 away from the cylindrical projec- 
tion 34. 

Method of Assembly of Boost Unit onto a Dash Panel 

[0024] | n preparing to attach a boost unit 10 to a dash panel 11, 
a sub assembly operation is performed by initially attach- 
ing a spacer 400 to the boost unit 10 through the follow- 
ing steps. 

[0025] a boost unit 10 that obtained form a source that is de- 
fined by a plurality of mounting studs 100, 100" that are 
attached to a rear shell 14 and a control valve 60 with a 
cylindrical projection 34 that extends through sealed 
opening 36 in the rear shell 14. A thin gasket 13 is placed 
on the mounting bolts 100,100" and brought into en- 
gagement with surface 17 on the rear shell 14. The gasket 
13 has a shape that substantially matches the peripheral 
shape of the spacer 400 with the edges thereof having a 



greater in width than the sides of the spacer that define a 
rear face 404 thereof. 
[0026] a spacer 400 is obtained from a source. The spacer 400 
being defined by a body 402 having a plurality of bearing 
surfaces 416,416"...416 n and corresponding axial bores 
418, 418"... 418° that extend from a front face 404 to a 
rear face 406 and a wall 420 that is located between the 
front face 404 and rear face 406. The wall 420 has an ax- 
ial opening 422 therein that is surrounded by a flange 424 
that extends to a height that is a plane that is parallel with 
the front face 404 while a plurality of ribs 426,426". ..426 n 
radiate from the flange 424 toward the sides to define a 
plurality of radial slots 428,428".. .428°. The body 402 is 
further defined by axial slots 430,430" that is located 
along a bottom side 414 and extend from the front face 
404 to the rear face 406 while peripheral slots 432,432" 
are located in the bottom side 414 adjacent the rear wall 
406. The peripheral slots 432,432" provide access 
through which the axial slots 430,430" and interior of the 
spacer 400 are connected to the environment on the out- 
side of the spacer 400. At least one of the axial bores 
418,418". ..418 n is defined by a plurality of tabs 
417,417"...417 n that are located about mid-way in an ax- 



ial bore 418 between the front face 404 and the rear face 
406 with the end 419 thereof extending toward the front 
face 404. 

[0027] The spacer 400 is aligned with the mounting studs 

100,100" that extend from the shell 14 such that corre- 
sponding number of axial bores 418,418"...418 n receive 
the mounting studs 100,100". The spacer 400 is moved 
toward the rear shell 14 and when a stud 100 engages the 
tip 419 of the plurality of tabs 417,417".. .417 n , the tabs 
417,417"...417 n flex outwardly into the axial bore 418 
and thereafter allow the rear face 406 of the spacer 400 to 
be moved into engagement with gasket 13 on surface 17 
on the rear shell 14 to assure that the front face 404 is 
facing outward. Once face 406 on spacer 400 engage the 
gasket 13, the end tip 419 on each of the plurality of tabs 
417,417"...417 n also engage the mounting stud 100 to 
assist in retaining the spacer 400 on the boost unit 10 
during the transfer of the boost unit 10 for installation on 
the dash panel 11 of a vehicle. 

[0028] a boot 500 defined by a base member 502 that is joined 
to an end member 504 by an accordion shaped body 506 
with a plurality of projection 508 spaced along an inner 
face 510. The base member 502 of boot 500 is placed 



over the plurality of studs 100,100" with the studs 
100,100" passing through corresponding openings 
501(only one of which is shown) and brought into en- 
gagement with the front face 404 of spacer 400 such that 
the base member 502 engages the or top of the plurality 
of radial ribs 426,426". ..426 n at a distance from the 
flange 424 to close the plurality of radial slots 
428,428"...428 n and yet define an opening between the 
flange 424 and the inner annular edge of the base mem- 
ber 502 to provide a passage into the spacer between the 
annular projection 34 and accordion shaped body 506. 
Through the engagement of the base member 502 with 
the top of the radial ribs 426,426". ..426 n , the base mem- 
ber 502 never engages the wall 420 and as a result the 
plurality of radial slots 428,428"...428 n remain substan- 
tially constant in size. In addition, first side 408, a second 
side 410, a top side 412 and a bottom side 414 of the 
spacer 400 are sealed with respect to the rear shell 14 
and dash panel 11 such that water and other contami- 
nates carried by air are essentially prevented from being 
presented to the control valve 60. In addition the arcuate 
shape of the peripheral slot 432 has a point that is lower 
than the bottom of the first 408 and second 410 sides of 



the body 402 of the spacer 400 such that any condensa- 
tion or water that may accumulate in the interior of spacer 
400 will be directed or communicated to the engine com- 
partment area rather than effect the flow of air through 
the flow path. 

[0029] t he boost unit 10 with the boot 500 located on the studs 
100,100" is inserted in an opening in the dash panel 11 
such that the boot 500 and projection 34 and located in 
the passenger compartment. 

[0030] Fasteners 102 (only one is shown) are attached to the plu- 
rality of studs 100,100" to compress the spacer 400 be- 
tween the dash panel 11 and rear shell 14 by way of the 
base member 502 of boot 500 and gasket 13 to seal sides 
408, 410,412 and 414 from the environment while defin- 
ing a flow path through the bottom side 414 to the bore 
38 of the cylindrical projection 34 of the boost unit 10. 
Once the fasteners 102 are torqued onto the studs 
100,100",the boost unit 10 is fixed to the dash panel 11 

to complete the installation in a vehicle. 
Mode of Operation of the Invention 

[0031] The boost unit 10 is located in the engine compartment of 
a vehicle and chamber 30 within boost unit 10 is con- 
nected to the intake manifold of an internal combustion 



engine through a check valve. When the engine is operat- 
ing, vacuum is produced at the intake manifold which 
evacuates air from chambers 30 and 32 such that a return 
spring 41 located within the boost unit 10 positions wall 
22 in a rest position as shown in Figure 1. When an oper- 
ator desires to effect a brake application, an input force is 
applied to pedal which linearly moves push rod 50 caus- 
ing plunger 42 to move away from an atmospheric seat on 
poppet member 66 and allow air to flow from the engine 
compartment into chamber 32 by way of peripheral slots 
432,432", axial slots 430,430", radial slots 428,428".. .428 
n , around the end of the accordion shaped body 506 of 
boot 500 and into the space between the accordion 
shaped body 506 and cylindrical projection 38, past hold 
off projections 508 on end 510 of boot 500, through fil- 
ters 39,39", into bore 38 and out passageway 46 to the 
rear chamber 32. With air in the rear chamber 32 and vac- 
uum in chamber 30, a pressure differential, corresponding 
to the input force applied to input member 50 is created 
across wall 22 to develop an output force which after 
overcoming the force of return spring 41 is communicated 
into the output push rod 56 for moving pistons in the 
master cylinder to effect a brake application. 



[0032] During a brake application, the flow of air from the engine 
compartment by way of the flow path created by the rela- 
tionship between the spacer 400 and boot 500 and cylin- 
drical projection 34 to chamber 32 is essentially unre- 
stricted as the base member 402 engages the top of radial 
ribs 426,426".. .426° such that the radial slots 
428,428"...428 n remain at a substantially constant size 
and the projections 508 hold the end 510 of the boot 500 
away from the end 42 of the cylindrical projection 34. 

[0033] T he plurality of tabs 417,417".. .417 n that are located in 
one or all of the axial bores 418 of the bearing surfaces 
416 of the spacer 400 assure that the front face 404 of 
the spacer 400 is always engaged by the base member 
502 of the boot 500 since the spacer 400 is prevented 
from being placed on the studs 100,100" whereby the 
rear face 406 would not engage the surface 17 on the rear 
shell 14. This is achieved in the following manner, when 
the spacer 400 is placed on the studs 100,100" if the 
front face 404 is facing toward the rear shell 14 the studs 
100,100" engage the tip 419 of the tabs 417,417".. .417 n 
and instead of flexing outward, the tabs 417,417"...417 n 
will be directed toward the axis of the axial bore 418 to 
prevent any further movement of the spacer 400 toward 



the rear shell 



